The present study was carried out from November (2015) -October (2017 to determine the toxicological effects of pesticides exposure on agricultural application workers. Blood samples of the investigated workers were collected from Giza, Qalyubiyah and El-Buhayrah Governorates, Egypt. Thirty male individuals represented pesticide application workers were involved from the three governorates. Also, 25 male individuals (aged 18-55 years) were selected randomly from Cairo Governorate to represent the unexposed (control) group. Ten ml of blood sample per individual was collected and serological analysis for hematological (RBCs, TLC, Hb, PCV, MCV, MCH, MCHC), biochemical (ALT, AST, total protein, urea, creatinine and uric acid) and oxidative stress (GSH.R, MDA and AChE) parameters were carried out. About 53% of workers involved was with an average level of education, between 18 and 35 years of age (57%), working in their field for 6 to 10 years (40%), about eight hours a day for six days a week on average (67%). Hb, MCH, MCHC, ALT, AST, AlP, TP, urea, creatinine and MDA were increased significantly by 5. 58, 9.23, 3.75, 55.49, 42.44, 30.07, 6.83, 49.33, 25.48, and 133.02% respectively. While the levels of Alb, GSH.R and AChE activity were significantly decreased by 14.51, 8.33 and 21.04% respectively. a significant positive correlation between exposure duration and ALT, AST, creatinine, urea and MDA. While, there were significant negative correlations between exposure duration and total protein, alkaline phosphatase, AChE Activity, GSH.R, RBCs, Hb, PCV, MCV and MCH. Increasing of pesticide application workers vital parameters gives an indication of the occur-rence of various health consequences due to chronic exposure to pesticides. These results can be explained by the fact that the negligence of workers in following occupational safety and health measures from wearing protective tasks, not eating, drinking and smoking during the application of pesticides, resulting from the low awareness of workers about the risks of the materials dealt with and the decrease in their educational and cultural level increases the chances of exposure to the pesticide on the health of the worker.
INTRODUCTION
Pesticides are highly used to protect agricultural crops from various pests (insects, fungus, nematodes, etc.) and reduce their harm and losses. The use of old and rickety equipment for the application of the pesticide with the lack of sufficient awareness of the path of optimal use, in addition to the decrease in the cultural and educational level of workers, in light of the deliberate negligence of workers in the use of certified prevention tasks (mask, gloves, shoes, clothing permeable pesticide) plays a pivotal role in Increase the harmful effect of pesticides on worker health. (Jallow et al 2017) . As a result of the daily and excessive widespread use of pesticides, occupational exposure of a large number of the population to pesticides by different types and degrees of exposure (industrial, transport, storage, mix and application pesticides workers) has increased severely (Damalas and Koutroubas 2016) . Occupational exposure to pesticides has many serious health complications. These health complications range from acute tox-AUJASCI, Arab Univ. J. Agric. Sci., 27(2), 2019 icity that occurs immediately after exposure to several types of diseases (chronic inflammation, fibrosis and cancer) resulting in failure of one of the major vital organs (lungs, kidneys, heart, liver and nervous system) in his function (WHO, 1992; WHO, 1993) . These health effects depend on several factors, including the method of exposure, the dose, the ability of the pesticide to enter the body, the rate of breakdown and removal of the pesticide in the body as well as the health of the person. (Nicolopoulou-Stamati et al 2016). Long term exposure to pesticides has been associated with hepatitis, cardiovascular disease, prostate cancer and thyroid function by many studies (IARC, 1991) . Oxidative stress plays a major role in intoxication of pesticides including synthetic pyrethroid, organochlorine, carbamate and organophosphate. Exposure to pyrethroids and organophosphates have been linked to lipid peroxidation reactions. One of the most common markers of lipid peroxidation is malondialdehyde (MDA), formed as its product, which is often assayed with thiobarbituric acid (TBA) (Prakasam et al 2001) .
Exposure to low concentrations of pesticides for long periods, occupationally or environmentally, may result in changes in hematological and biochemical indicators. Exposed farmers were found to have hemoglobin concentrations (Hp), mean cell volumes (MCV), as well as higher mean corpuscular hemoglobin concentrations (MCHC). In addition, liver enzymes such as alkaline phosphatase (AlP), serum alanine aminotransferase (ALT), and aspartate aminotransferase (AST) were elevated in the exposed individuals compared to controls. Acetylcholinesterase (AChE) is an integrated measure of the risk of neurotoxicity of organic environmental pollutants, including organophosphorus and carbamate pesticides These parameters may be used as early biomarkers for adverse effects (Manyilizu et al 2016) .
The aim of the present work is determining the relationship between long-term to pesticides and potential health risks in male pesticide mixing and application workers in different governorates in Egypt using serum biochemical and hematological parameters and activity of esterase as exposure biomarkers.
MATERIALS AND METHODS

-Experimental design
Blood samples of the investigated agricultural pesticides application workers collected from dif-ferent governorates of Egypt: Giza, Qalyubiyah and El-Buhayrah Governorates. The Sample size included 30 workers aged between 18-55 years. Also, 25 male individuals almost the same age were selected randomly from Cairo governorate to represent unexposed or control group.
-Blood sampling and processing
Venous blood samples (10 ml) were taken by venipuncture from each subject into vacationer contains anticoagulant ethylenediamine tetraacetic acid (EDTA) and vacationer contains a gel with density tubes from the exposed workers and controls. Serum samples were obtained by centrifugation at room temperature at 3000 rpm/5 minutes. Serum samples were then used for biochemical analysis, while blood was used for hematological parameters, and oxidative stress parameters (Glutathione reductase and plasma malondialdehyde (MDA).
-Analysis of Hematological parameters
Hemoglobin (Hb), red blood corpuscles (RBCs), packed cell volume (PCV), mean corpuscular volume (MCV), mean corpuscular hemoglobin (MCH), mean corpuscular hemoglobin concentration (MCHC) and total leukocyte cell count (TLC) were carried out on Sysmex KX-21N automated hematology analyzer (Sysmex Corporation, Japan).
-Biochemical analysis
ALT and AST were determined by the International Federation of Clinical Chemistry (IFCC) methodology (Saris, 1978) , AlP determined using the AACC and IFCC (Tietz, 1986) , Urea was determined by using the enzymatic method of Talke and Schubert (1965), Serum creatinine was measured by a kinetic modification of the Jaffe (1886) procedure. Serum total protein was measured by the modification of Weichselbaum et al (1946) method. Acetylcholinesterase activity was determined by Ellman method (Ellman et al 1961) . test was employed to test the difference between groups (application workers and control). Regression analysis was performed to examine the differences in performance on the all biochemical and hematological tests administered to the group. The differences in biochemical and hematological parameters, and also between depressed and nondepressed AChE activity participants were analyzed using the Tuckey test.
-Analysis of Oxidative stress parameters
RESULTS
Thirty pesticides-exposed agricultural workers and twenty-five unexposed controls were included in our study. About 53% with an average level of education, most of them are between 18 and 35 years of age (57%), working in their field for 6 to 10 years (40%), about eight hours a day for six days a week on average (67%).
Hematological indices were changed in the exposed group, but it was not meaningful compared to the normal range. Hb, MCH and MCHC were increased significantly by 5.58%, 9.23% and 3.75%, respectively compared with the control group. However, there are no significant differences in other hematological parameters (Table  1) . Table 1 . levels of hematological parameters in exposed workers in comparing with the control group
Parameter
Reference Range Un-exposed group Exposed group % Change Table ( 2) shows the levels of biochemical parameters (ALT, AST, AlP, TP, urea, creatinine and MDA) which increased significantly by 55. 49, 42.44, 30.07, 6.83, 49.33, 25.48, and 133 .02% respectively. While the levels of Alb, GSH.R and AChE activity were significantly decreased by 14.51, 8.33 and 21.04% respectively. A significant positive correlation was shown between the working period and ALT, AST, creatinine, urea and MDA (0.858, 0.577, 0.539, 0.492 and 0.791). While there were significant negative correlations between exposure duration and alkaline phosphatase, AChE Activity, GSH.R, RBCs, Hb, PCV and MCV (0.178, 0.472, 0.502, 0.122, 0.122, 0.122 and 0.115) . On the other hand, there were significant correlations between exposure duration and MCHC and TLC (0.170 and 0.269). Univ. J. Agric. Sci., 27(2) , 2019 Table 2 . Impact of pesticides exposure on biochemical and oxidative stress parameters in exposed workers group in comparing with the control group
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DISCUSSION
The present study was conducted to evaluate the adverse effects of pesticides on some hematological and biochemical parameters in pesticides application workers chronically exposed to pesticides.
In undertaking the kind of study, we must consider the difficulty of assessment of the effect of exposure that may lead to chronic intoxication. The important points that have affected this study include the usage of various pesticides in combinations, commercially available or made by the workers themselves. Moreover, because of the impossibility of making the adjustment of dietary exposures between the study groups, the findings may be sometimes difficult to interpret. However, it is possible to draw conclusions about the overall health risk of pesticide exposure.
The observed significantly increased hematological parameters, Hb, MCH and MCHC values in workers agree with the results reported in previous studies (Rentería et al 2012 and Cortés et al 2017) . These results can be explained by the fact that chronic exposure to pesticides causes chronic inflammation of bronchitis and the lungs may sometimes develop into asthma. Pneumonia causes chronic fibrosis in the lungs as a result of the death of alveoli epithelial cells (Mamane et al 2014). Which may cause the lungs to decrease their ability to exchange gases causing a decrease in oxygen concentration in blood, which stimulates the body to increase the production of hemoglobin to compensate for the lack of lung function. This effect increases with smokers because of the harmful effects of smoking on lung cells and increasing carbon monoxide in the blood, especially since most workers in the field are smoking heavily. (National Heart, Lung and Blood Institute 2018).
Among the analyzed serum enzymes, those reflecting hepatic damage (ALT, AST and ALP) were also significantly higher in workers compared with controls. These data might reflect subclinical hepatotoxic effects of pesticides. Our findings agree with the experimental and epidemiological studies reporting an increase in these enzymes after exposure to different kinds of pesticides. (Araoud et  al 2012 and Patil et al 2003) . Also, kidney functions parameters (creatinine and urea) were significantly elevated in workers compared with controls. This suggests that long term exposure to insecti-
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The results revealed a significant increase in the mean levels of serum total proteins of farm workers exposed to pesticides compared to controls. Serum protein concentrations may be altered due to the toxic effects of pesticides through impairment of protein synthesis by hepatocytes and disturbance of kidney function (Arafa et al 2013 and Mostafalou et al 2013) .
Results indicate that chronic and multiple exposures to different complex mixture of pesticides suggest the accumulation of acetylcholine resulting in production of cholinergic effects and inhibition of red blood cell (RBC) AChE activity and significant inhibition of plasma cholinesterase in the sprayers could be due to the significant levels of pesticide residues in their blood/plasma as reported earlier (Khan et al 2008) and are in conformity with earlier reports (Safi et 
